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But is quantification possible? I
am very encouraged by the
reproducibility of developmental
events. For example, very early
development of the worm
involves surprisingly complex
morphological movements, yet
they are precisely repeated from
one embryo to the next. This may
be obvious to a developmental
biologist: if you don’t get
everything right at the beginning,
what hope do you have of
building an entire worm? But it is
a pleasant surprise for a
biophysicist, because it makes
good measurements possible.
Why have you chosen to work
in Germany? It was a great
opportunity to be part of
something new — a mix of cell
biologists, biophysicists and
developmental biologists. In
Dresden I have great colleagues
and wonderful support from the
Max Planck Society.
What is your greatest research
ambition? I would like to
understand the shapes of cells
and tissues.
What do you think are the big
questions to be answered next
in your field? The biggest
challenge is to simplify biology.
There are too many proteins,
genes, interactions.... and too
little understanding.
Any strong views on journals
and the peer review system? I
think that the peer review system
has broken down, as evidenced
by the amount of rubbish that is
published. In my view, publishing
should primarily be done by the
learned societies, though private
companies can make valuable
contributions such as that made
to production quality by
Rockefeller Press. The obsession
with ‘high-impact’ journals is a
disease — the important thing is
to write good papers. And people
should write more books.
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Quick guide 
Mass extinctions
Simon Conway Morris
What are they? Ever been
denied tenure, had a paper
rejected by Current Biology, or
even N*****e? This is much, much
worse: death on a big scale,
ecologies shot to pieces and a
planet in turmoil. No accident that
the ‘Big Five’ of mass extinctions
(end-Ordovician (445 million years
(Ma) ago, late Devonian (375 Ma),
end-Permian (251 Ma), late
Triassic (205 Ma) and most
famously, the K/T (Cretaceous-
Tertiary, 65 Ma)) are at or close to
major stratigraphic boundaries.
So biodiversity plunges, but the
rates and durations of the
extinctions are variable, and
nearly always there is marked
taxonomic selectivity. Some
groups are hammered, but others
don’t seem to notice there is a
mass extinction going on.
Dozing trilobites? It is
customary to distinguish times of
mass extinction as against the
ongoing ‘normal’ times of
background extinction. Along with
the ‘Big Five’ there are, however,
quite a number of minor
extinction events. Nevertheless,
with the latter there is a growing
suspicion that confounding
factors, such as volume of
available sedimentary rock,
influence or even distort diversity
curves. Many species certainly
went extinct when times got
nasty, but perhaps the majority
went to the wall quietly, but in the
face of relentless competitive
attrition. So those icons of
palaeontology, the trilobites, were
indeed a victim of the mother of
mass extinctions, the end-
Permian event, but they were
already well on the way out.
When Gaia calls in sick. Planet
Earth has its ups and downs:
global warmings, stupendous ice-
ages, mega-eruptions, but by and
large the biosphere seems to
cruise along. But not at the end of
the Permian; here is a planet in
deep trouble, with possibly 96%
of all marine species becoming
extinct. The cause for this has
long remained elusive, but it is
now looking as if two factors were
responsible. First, the oceans ran
out of oxygen, possibly with
highly toxic H2S spilling into the
atmosphere. Second, there were
truly massive episodes of flood
volcanism, notably in Siberia. So,
from that source add sulphate
aerosols and maybe toxic
organohalogens, and the scene is
set for millions of years of misery.
Revenge of the microbes. The
dust settles, the biosphere
staggers to its feet (metaphorical
or otherwise), and amidst the
debris life restarts, or does it?
Well, no. In many cases, the
recovery rates are glacially slow.
Following the end-Permian
debacle, for example, marine
communities remained in a state
of shock for up to 8 Ma. Not only
that, but with the metazoans away
the microbes will play. Eerily, in
post-extinction times the planet
spins back into a Precambrian
ecology, with widespread
evidence for stromatolites and
other signs of microbial
resurgence. Actually these so-
called anachronistic biota are a
foretaste of what will happen in
about a billion years (Ba) when
the sun swells and the biosphere
begins to shut down, forever.
Goodness me, was that an
impact? Try speaking about the
death of dinosaurs without also
mentioning the litany of iridium,
shocked quartz, fireball layers
and tektites. The K/T event is the
type example of what happens
when a bolide doesn’t miss. But
here’s a funny thing. No other
mass extinction can be readily
linked to an impact, be it asteroid
or comet. Impacts are known, yet
seemingly they have little effect.
Well, the K/T asteroid was big and
ground zero was rich in the
mineral anhydrite (CaSO4), so
perhaps massive injection of
sulphate aerosols into the
atmosphere tipped the balance.
The bolide misses and the
dinosaurs go home for tea…
You know the mantra: no K/T
impact, no dinosaur extinctions,
so no mammalian evolutionary
radiations, so neither primates nor
in due course apes and so
ultimately no us. True, but trivial.
Imagine a counterfactual Earth,
with no K/T impact. Twenty million
years later the planet still sails into
major glaciations. Dinosaurs are
doing fine, thank you, but look
what’s happening in the cooler
temperate and polar regions.
Warm-blooded critters are taking
the initiative. Both birds and
mammals are intelligent, social
and have a tendency to make
tools. This means that sooner or
later a sentient species with
technology will emerge: the
demise of the heavy brigade is
inevitable. Mass extinctions may
accelerate (maybe postpone), but
they never cancel.
I’ve heard mass extinctions are
periodic. Should I be worried?
Discussion of whether mass
extinctions are cyclic ebbs and
flows. At the moment most
pundits say ‘no’, but the evidence
remains intriguing. If correct,
either biological diversity has
some weird internal motor, or
more likely the fossil record is
telling us something about
galactic history. Recall that
presently the Solar System is
embedded in what astronomers
call the Local Bubble, but in the
past — and future — when the
Solar System encounters
interstellar clouds, the
heliosphere will shrink, with
consequences such as a change
in cosmic ray flux. Now that is
beginning to sound interesting.
But, aren’t mass extinctions
oddly synchronous with
massive volcanism? Yes.
Impact? Bah! Super-glaciation?
Pooh! Giant eruption? Try me!
Whatever the reason, when times
get bad then animals and plants
feel the pinch. But in the
Precambrian (<600 Ma) things
were different. Diversity was low,
but taxa just went on, and on, and
on. Whatever the insult, these
microbial communities seem to
have been amazingly resilient.
The big exception was before
about 4 Ba ago, when not only
was the bombardment frequency
intense, but impact frustration
was a very present danger:
bolides so big that impact
energies repeatedly sterilized the
Earth’s surface.
Manna from heaven. So yet
more violence, with the Earth
subject to cataclysmic
destruction? Indeed yes, but
there is a silver, or rather organic,
lining. It appears that Earth's
position, relatively close to the
Sun, was highly precarious. This
was because the light elements,
essential for life, were swept by
solar radiation far beyond our
planet, out to the so-called snow-
line. So no oceans, and life is
cancelled? Yet help was on the
way, with a delivery system that
via asteroids and comets re-
supplied Earth with both an
ocean and a fertile brew of
organic molecules.
Extraterrestrial mass
extinctions? We don’t even know
if there is any extraterrestrial life.
Quite right, but please think
ahead. Mars? Chaotic shifts in
obliquity don’t help, and what
might be the results of a giant
impact on an already very fragile
ecosystem? And on the distant
Galilean moon Europa the ice-
crust quickly heals impact scars,
but who knows how the
hypothetical biosphere might
respond to the arrival of a rogue
comet?
Tomorrow’s — or today’s —
mass extinction. The writing is
on the wall. Ironic isn’t it? The
one species that can understand
mass extinctions is the one
responsible for number six. Just
suppose the aliens turn up and
ask for an explanation? Are you
sure I’m talking science fiction?
Where can I find out more?
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